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Recruiting hard-to-reach pregnant women
at high psychosocial risk: strategies and
costs from a randomised controlled trial
Alice MacLachlan1* , Karen Crawford2, Shona Shinwell3, Catherine Nixon4 and Marion Henderson1,5
Abstract
Background: Recruiting participants to randomised controlled trials (RCTs) is often challenging, particularly when
working with socially disadvantaged populations who are often termed ‘hard-to-reach’ in research. Here we report
the recruitment strategies and costs for the Trial for Healthy Relationship Initiatives in the Very Early years (THRIVE),
an RCT evaluating two group-based parenting interventions for pregnant women.
Methods: THRIVE aimed to recruit 500 pregnant women with additional health and social care needs in Scotland
between 2014 and 2018. Three recruitment strategies were employed: (1) referrals from a health or social care
practitioner or voluntary/community organisation (practitioner-led referral), (2) direct engagement with potential
participants by research staff (researcher-led recruitment) and (3) self-referral in response to study advertising (self-
referral). The number of referrals and recruited participants from each strategy is reported along with the overall
cost of recruitment. The impact of recruitment activities and the changes in maternity policy/context on
recruitment throughout the study are examined.
Results: THRIVE received 973 referrals: 684 (70%) from practitioners (mainly specialist and general midwives), 273
(28%) from research nurses and 16 (2%) self-referrals. The time spent in antenatal clinics by research nurses each
month was positively correlated with the number of referrals received (r = 0.57; p < 0.001). Changes in maternity
policies and contexts were reflected in the number of referrals received each month, with both positive and
negative impacts throughout the trial. Overall, 50% of referred women were recruited to the trial. Women referred
via self-referral, THRIVE research nurses and specialist midwives were most likely to go on to be recruited (81%, 58%
and 57%, respectively). Key contributors to recruitment included engaging key groups of referrers, establishing a
large flexible workforce to enable recruitment activities to adapt to changes in context throughout the study and
identifying the most appropriate setting to engage with potential participants. The overall cost of recruitment was
£377 per randomised participant.
Conclusions: Recruitment resulted from a combination of all three strategies. Our reflections on the successes and
challenges of these strategies highlight the need for recruitment strategies to be flexible to adapt to complex
interventions and real-world challenges. These findings will inform future research in similar hard-to-reach
populations.
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Introduction
Randomised controlled trials (RCTs) are widely accepted
as the gold standard for evaluating healthcare interven-
tions and often underpin healthcare decision-making
and policies [1, 2]. Recruitment of participants is crucial
to the success of RCTs, and one of the greatest chal-
lenges for researchers is ensuring that recruitment to a
trial is both timely and effective [3–7]. A review of 73
RCTs funded by the UK Health Technology Assessment
Programme and the Medical Research Council between
2002 and 2008 concluded that only 55% of trials success-
fully achieved their original recruitment target and 46%
of trials required an extension in order to achieve their
funded aim [4].
Failure to recruit enough participants may jeopardise
the findings of RCTs, resulting in trials being statistically
underpowered or attrition bias causing non-
representative sampling. This can lead to false rejection
or acceptance of the null hypothesis [8], and should clin-
ically relevant differences between treatment arms be re-
ported as not statistically significant [9], potentially
effective treatments may be withheld from patients or
delayed while additional evidence is sought regarding ef-
fectiveness [6]. In addition, recruiting participants to
RCTs is resource-intensive, with a large proportion of
the costs of conducting trials associated with recruit-
ment [10]. Trials which fail to reach recruitment targets
may seek funded extensions, delaying knowledge transfer
to clinical practice and the use of funds that could have
been used for other research. Slow recruitment may also
adversely affect the delivery of interventions being
trialled, particularly if these interventions are delivered
using a group format [11]. Therefore, maximising re-
cruitment rates in clinical trials is statistically and finan-
cially crucial. Information on the success (or not) and
cost of different recruitment strategies can inform the
planning of future studies and ensure that more RCTs
successfully meet these targets [5, 12]. However, the evi-
dence base for different strategies is currently limited [6,
7, 12, 13].
In recent years, there has been substantial research
into improving public health by reducing inequalities in
social determinants of health [14]. However, socially dis-
advantaged groups (e.g. those with low income, lower
education levels and a lack of health literacy) are chal-
lenging to access, engage and retain in research, and as
such are often labelled as ‘hard-to-reach’ populations
[15]. RCTs evaluating interventions targeted at hard-to-
reach populations therefore face particular recruitment
difficulties [15–18], making additional information on
successful strategies to recruit such populations particu-
larly valuable.
The Trial for Healthy Relationship Initiatives in the
Very Early years (THRIVE) is an RCT evaluating two
parenting interventions for pregnant women with add-
itional health and social care needs, each delivered in a
group setting [19]. In this descriptive analysis, we
present and reflect on the success and estimated cost of
the recruitment strategies employed by THRIVE in
order to inform future research evaluating complex in-
terventions in similar populations. Given that 46% of re-
cent UK RCTs experienced recruitment challenges
resulting in extensions [4], we consider that it is import-
ant not only to report on successful recruitment strat-
egies, but also to look at the real-life challenges of
recruiting to RCTs and how changes in context within
study settings can significantly impact research activities.
Methods
Study design and population
THRIVE was a three-arm RCT that evaluated the impact
of two parenting interventions on maternal mental
health and mother-child interactions in women with
additional health and social care needs in pregnancy
(trial registration: ISRCTN21656568) [19]. The parenting
interventions Enhanced Triple P for Baby and Mellow
Bumps were both delivered in addition to care-as-usual
and compared with care-as-usual alone.
THRIVE required an 18-month funded extension in
order to meet the primary study aims. This was in part
due to an 11-month delay in starting recruitment due to
contractual issues resulting in belated National Health
Service (NHS) research management approval. In
addition, after initiating recruitment, one of the inter-
ventions changed its delivery format, requiring re-
negotiation of costs. It took approximately 10 months to
secure new research management approval and funding
to deliver the new intervention model. During this time,
there was a freeze on research staff recruitment resulting
in under-staffing, the impact of which on recruitment is
discussed in the results presented here.
The recruitment target was 500 participants. Pregnant
women eligible for THRIVE were aged 16 or above (or
14 and above with social work support), living or
MacLachlan et al. Trials          (2021) 22:402 Page 2 of 15
receiving maternity care within the NHS Greater Glas-
gow and Clyde and NHS Ayrshire & Arran health
boards in Scotland who met one or more of the NHS
Greater Glasgow and Clyde Special Needs in Pregnancy
(SNiPs) criteria (Table 1) [20]. UK NHS care is universal
and free at the point of use, so all potential participants
could be accessed through this system and were eligible
for the same routine maternity care.
Women were excluded from participation in THRIVE
if they were more than 30 weeks pregnant at referral (or
reached this point before they could be randomised),
lacked capacity to consent to participate in research, had
insufficient spoken English to participate in research or
engage in groups, had acute mental ill health (e.g. active
psychosis), were homeless to the point of being non-
contactable, were participating in another trial of an
antenatal intervention, if a decision had already been
made that their child would be removed at birth or if
they miscarried before or after recruitment to the trial.
Women who experienced a still birth or infant death
were withdrawn from the study.
Recruitment process
Pregnant women meeting the study eligibility criteria
were recruited when they were between 12 and 30 weeks
gestation but could be referred from 8 weeks (Fig. 1).
Following referral (from a health or social care practi-
tioner, or voluntary/community organisation; research
nurse; or self-referral), a member of the THRIVE re-
search team confirmed with the relevant local NHS body
whether the pregnancy was continuing. Once confirmed,
a member of the THRIVE research team contacted po-
tential participants to arrange an appointment either in
the participant’s home or another suitable location, dur-
ing which the participant would have the opportunity to
ask questions about the research and, should they agree,
be consented to the trial and complete the baseline as-
sessment. Following completion of the baseline
measures, participants were randomised to one of the
three trial arms by an independent Clinical Trials Unit,
and those randomised to an intervention arm were in-
vited to attend group sessions. Women were given £15
shopping vouchers for the completion of the baseline
(and later follow-up) study assessments.
THRIVE employed a team of research nurses to sup-
port research staff in the recruitment of participants and
consent and data collection procedures. Up to 11 re-
search nurses supported the THRIVE recruitment strat-
egies (see below), by engaging with healthcare
professionals at NHS clinics, speaking with pregnant
women to gauge eligibility and interest in the study and
distributing advertising materials. Research nurses were
employed on fractional contracts, in order to provide a
flexible workforce and to manage fieldwork demand in a
cost-efficient way.
Recruitment strategies
Pregnant women meeting the study criteria could be re-
ferred to the trial in one of three ways.
Recruitment strategy 1: Practitioner-led referral (January
2014 to May 2018)
A health or social care practitioner or voluntary/com-
munity organisation could make a referral after discuss-
ing the trial with the potential participant to gauge
eligibility and interest. Referrals could be made in a
manner that best suited their working practices: either
completing a paper referral form and returning in a pre-
paid envelope, completing an online referral form, pass-
ing on information by email or calling a freephone
number. Potential participants were required to provide
verbal or written consent for their information to be
passed on to the THRIVE research team. Where verbal
consent was provided, the referring practitioner had to
sign the form to state that consent to share information
had been given.
In order to engage health and social care practitioners
and voluntary/community organisations and encourage
them to refer women to the trial, meetings were held
with key stakeholders from relevant organisations at the
start of the recruitment period to inform them about the
study, the eligibility criteria and recruitment process.
Follow-up meetings were held throughout the 4-year re-
cruitment period with both key stakeholders and directly
with referring practitioners. These meetings aimed to
maintain engagement by providing updates on the
changes to processes or eligibility criteria, reminding
and encouraging referrers to discuss the study with po-
tential participants and send in referrals, exploring any
barriers to recruitment, and identifying other useful con-
tacts. Most engagement meetings were focussed around
NHS maternity services, including strategic leads and
Table 1 NHS Greater Glasgow and Clyde Special Needs in
Pregnancy criteria
• Alcohol and/or drug misuse in woman and/or partner in the last 12
months
• HIV-positive and/or known HIV-positive partner
• Current mental health issues
• Involvement and/or partner involvement in the criminal justice system
• Asylum seeker/refugee
• Vulnerable/would benefit from social work support
• Current or previously identified child protection issues
• Resistant to professional intervention
• Learning difficulties that could impact parenting
• Domestic violence with child protection issues
• Homeless/living in supported accommodation
• Vulnerable young mothers, e.g. those accommodated by the local
authority or linked to care leaving services, pregnancy under difficult
circumstances
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midwifery teams, although regular meetings were also
held with other health and social care professionals and
voluntary/community organisations. The trial was sup-
ported by key NHS management leads, who assisted in
contacting practitioners and disseminating information.
In addition to formal engagement meetings, trained
members of the THRIVE research team regularly
attended maternity clinics to remind practitioners within
NHS settings about the study and provide support to
identify and engage potential participants. Recruitment
materials such as a THRIVE referral flow chart and re-
ferral criteria cue cards were developed to support refer-
rers in identifying eligible women, and a study
newsletter was regularly circulated within NHS mater-
nity services. Study marketing materials (e.g. pens, high-
lighters, mug coasters, trolley coin keyrings and canvas
bags) with the study logo and contact details for making
referrals were given out to potential referrers to act as a
reminder of the study. Materials and strategies to sup-
port referring practitioners evolved throughout the study
to fit in with their working practices based on feedback
from interviews with practitioners conducted as part of
the study process evaluation.
In addition to the activities above, study information
was mailed to all GPs within the study areas (N = 407)
in early 2014, with subsequent mail-outs of recruitment
information and study advertising to a subset of GPs in
deprived areas in April 2017 and March 2018. Study in-
formation was also emailed to senior obstetricians.
Recruitment strategy 2: Researcher-led referral (October
2015 to May 2018)
In October 2015, the study protocol was amended to
allow potential participants to be approached by
THRIVE research staff (primarily research nurses) dir-
ectly in clinics or community settings (e.g. GP offices;
community groups) to discuss the trial and gauge eligi-
bility. Following consent, a referral form was completed
for any women who were eligible and interested in par-
ticipating in the study, and where possible, the
Fig. 1 THRIVE recruitment process. Women were recruited between 12 and 30 weeks pregnant but could be referred from 8 weeks
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researcher arranged an appointment for the collection of
baseline measures.
Recruitment strategy 3: Self-referral (January 2014 to May
2018)
Participants could self-refer to the trial. Initially, self-
referrals came from participants who had previously
spoken to a research team member or referring practi-
tioner about the study but had chosen not to be referred
at that point, and then subsequently contacted the study
team directly. Advertising materials were approved by
the study ethics committee in June 2016 and included
posters to be displayed in the community (e.g. commu-
nity centres, supermarkets, libraries, mother and baby
shops) and NHS settings (GP practices, antenatal clinic
waiting areas), Gumtree advertisements and Twitter and
Facebook posts. Advertisements offered support for
women during pregnancy and provided contact details
for the research team but did not include details about
the study eligibility criteria due to the sensitive and com-
plex nature of the criteria. Eligibility was determined
during the initial contact with THRIVE research staff,
and if eligible, a referral form was completed.
Analysis
This is primarily a descriptive analysis of trends in referral
and recruitment in response to changes in recruitment
strategy and study context over time. Descriptive data are
reported for the number of participants referred and ran-
domised to THRIVE and in respect of reasons for ineligi-
bility and non-participation. Quarterly referrals were
analysed by recruitment strategy and NHS maternity set-
ting type in order to determine the impact of recruitment
activities and changes in maternity policies/contexts, re-
spectively, on referral rate. The conversion rate from refer-
ral to randomised participant was analysed by referral
source (strategy 1: practitioner-led, including midwives
[including specialised midwives for women with additional
health and social care needs], other healthcare practi-
tioners, social workers, voluntary/community organisa-
tions, other sources; strategy 2: researcher-led; strategy 3:
self-referrals). The association between the time spent in
clinics and the number of referrals was analysed (Pearson’s
correlation coefficient), and participant demographics
were compared between referral strategies (analysis of
variance for continuous variables; chi-square for categor-
ical variables). Participant demographic data were col-
lected after women provided their consent to participate
in the study and are therefore only available for those re-
cruited to the trial and not for all referrals.
The cost of recruitment per randomised participant
was calculated based on research staff salary costs for re-
cruitment (based on estimated time spent on recruit-
ment); research nurse salary and travel costs for clinic
visits; research nurse salary and travel costs for failed,
completed and additional baseline visits; administrative
costs for contacting participants to arrange baseline
visits, organising staffing rotas for recruitment and base-
line data collection activities, organising data collection
materials and addressing fieldwork queries related to re-
cruitment; and printing and postage costs for recruit-
ment documentation. Further details of the variables and
assumptions for calculating the cost of recruitment are
presented in Additional File 1.
Results
In total, 973 pregnant women with additional health and
social care needs were referred to THRIVE (Fig. 2A).
The mean number of referrals per month was 18.0
(range 2–44; median 16.5, interquartile range 10–24.5).
THRIVE recruitment strategies
The effectiveness of the three different recruitment strat-
egies over time is shown in Fig. 2B. In total, 684
practitioner-led referrals (70.3%; strategy 1), 273
researcher-led referrals (28.1%; strategy 2) and 16 self-
referrals (1.6%; strategy 3) were received.
Recruitment strategy 1: Practitioner-led referral
During the first 24 months of the study, prior to the im-
plementation of recruitment strategies 2 and 3, all refer-
rals came from health and social care practitioners or
voluntary/community organisations. Initially, high num-
bers of referrals were received, following early engage-
ment activities/meetings with midwives, social workers,
other health care professionals (primarily health visitors)
and 3rd sector organisations. After the initial engage-
ment activities, it became clear that midwives were the
main source of referrals for THRIVE among the external
organisations initially targeted. As such, subsequent en-
gagement activities, including meetings and clinic at-
tendance, focussed on this group of referrers.
Among the 684 practitioners-led referrals, the majority
were received from specialist midwives for women with
additional health and social care needs (40.4%) or other
midwives (58.0%), with a small percentage received from
voluntary/community organisations (0.7%), other health-
care professionals (0.4%; health visitors and a clinical
psychologist), social work (0.1%) and other sources
(0.3%; nursery and early childhood centre) (Table 2).
The highest number of referrals per person was from
the specialist midwives (27 referrers; mean 10.2 referrals
per person).
Following a reduction in THRIVE research staff in
early 2014, there was a subsequent dip in the number of
referrals received, as the capacity of the research team to
maintain the intensity of engagement activities alongside
other study responsibilities was reduced. During this
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time, recruitment activities ceased in the Ayrshire &
Arran region, as this was further from the research base
and had a smaller pool of potential referrals. The re-
cruitment of new research staff, and in particular the
addition of a team of 11 trained research nurses in 2015
who could attend NHS antenatal clinics on a regular
basis, increased the capacity for engagement activities,
which was reflected by increasing numbers of referrals
from practitioners at this time point (Fig. 2B).
Recruitment strategy 2: Researcher-led referral
The protocol amendment in October 2015 allowing
THRIVE research staff (predominantly research nurses)
to directly approach women to determine eligibility
Fig. 2 Study events and number of referrals to THRIVE over time. A Overall number of referrals and recruited participants. B Number of referrals
by recruitment strategy. C Number of referrals by NHS maternity setting. a‘THRIVE week’ was a week in which THRIVE research staff were present
with a stall and recruitment materials at one of the main maternity hubs in Glasgow and in a central Glasgow shopping centre to speak with
potential participants and midwives, to determine if a concentrated recruitment drive over a short period would be effective in generating
referrals. bMaternity hubs were defined as central hospitals with antenatal clinics, scan clinics and maternity wards. FTE, full-time equivalent; GP,
general practitioner
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resulted in a sharp increase in the number of monthly
referrals, which then plateaued over time. During re-
cruitment, each research nurse worked between 3.5 and
30 h per week depending on the individual’s availability
and demand for fieldwork resource, and overall THRIVE
research staff spent an average of 92.9 h per month in
NHS maternity clinics. Research staff clinic attendance
was positively correlated with the overall number of
monthly referrals (r = 0.57; p < 0.001; Fig. 3), suggesting
that visibility and engagement with potential referrers
and direct engagement with participants were a key
driver of recruitment to the study.
Recruitment strategy 3: Self-referral
In general, the number of self-referrals was low through-
out the study duration. There was a slight increase
towards the end of the study, following the display of
additional advertising material in community venues,
but self-referrals remained lower than the other two re-
cruitment strategies.
Impact of changes in maternity context on recruitment
Changes in the overall recruitment strategies for
THRIVE and the focus of specific activities, such as re-
search nurse clinic attendance and engagement meet-
ings, shifted during the study in response to various
factors, including changes in maternity service contexts
within the study sites.
The initial recruitment plans were to focus NHS en-
gagement activities on specialist midwife teams who
would exclusively see pregnant women who met the
THRIVE eligibility criteria. However, in May 2014, NHS
Table 2 Conversion rate from referral to recruited participant by recruitment source
Referrals (N) Recruited participants (N) Conversion rate (%)
Practitioner-led
Specialist midwifea (n = 27) 276 156 56.5
Other midwives (n = 133) 397 154 38.8
Other healthcare professionals (n = 2) 3 2 66.7
Social worker (n = 1) 1 0 0.0
3rd sector organisation (n = 3) 5 2 40.0
Others (n = 2) 2 0 0.0
Researcher-led (n = 14) 273 158 57.9
Self-referral (n = 16) 16 13 81.3
Total 973 485 49.8
n, number of people generating referrals; N, number of referrals
aSpecialist midwife for women with additional health and social care needs in pregnancy
Fig. 3 Comparison of monthly THRIVE research nurse clinic attendance and the number of study referrals
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sites within Glasgow launched a central booking line sys-
tem for pregnant women to schedule their initial ante-
natal appointments, so women who met the SNiPs
criteria may not have been directly referred to specialist
teams. As a result, engagement activities were diversified
early in the study to include midwives and other health-
care professionals based in a wider range of community
and hospital antenatal clinics. In addition, discussions
with senior midwives revealed that levels of need within
the health board area meant that SNiPs midwives only
had the capacity to manage those cases with the highest
level of clinical need or those where a statutory require-
ment for additional care was required. Widening recruit-
ment to cover other clinical settings meant that women
who met the recruitment criteria but whose cases were
not managed by SNiPs teams could be recruited.
The second change to the focus of recruitment activ-
ities occurred following a change in maternity policy
early in 2016, so that all women attended sonography
clinics at ‘maternity hubs’ (maternity hospitals offering
central services for antenatal clinics, scan clinics and
maternity wards) rather than more local maternity hos-
pitals or community clinics. THRIVE researchers were
advised to attend sonography clinics based at the mater-
nity hubs to access potentially eligible women. In
addition to providing access to a wider pool of women
at one location, targeting women at sonography clinics
also had the benefit that by this point, all women had a
viable pregnancy (scans conducted at ~ 13 weeks and ~
20 weeks gestation), which was not always the case when
women attended initial booking appointments at ante-
natal clinics (usually 8–12 weeks gestation). This shift in
focus for recruitment resulted in an increase in the num-
ber of referrals generated per month, particularly from
maternity hubs (Fig. 2C).
The third change within maternity services was
the introduction of a new electronic maternity
notes system across NHS Greater Glasgow and
Clyde in November 2017. The electronic system
made it more difficult for midwives to quickly as-
sess patient notes to determine eligibility for
THRIVE and limited the ability of sonographers to
identify potential participants. As a result, THRIVE
research nurses increased their attendance at a
wider range of hospital and community maternity
clinics, to engage a wider range of midwives rather
than focussing on sonography clinics at maternity
hubs, and increased efforts at GP clinics and within
the community to advertise the study and encour-
age self-referrals. This shift was reflected in an in-
crease in referrals from maternity hospitals and
community clinics towards the end of the recruit-
ment period, although overall the number of
monthly referrals decreased (Fig 2C).
Conversion from referral to recruited participant
Of the 973 pregnant women referred to THRIVE, 485
consented to participate, completed baseline measures
and were randomised; an overall conversion rate of
49.8% was generally consistent throughout the study
(Fig. 2A). The mean number of participants recruited
per month was 9.2 (range 0–19).
Comparison of the conversion rate from referral to re-
cruited participant by recruitment source (Table 2) indi-
cated that although the number of self-referrals was low,
81.3% of these participants were recruited to the study.
Conversion rates from specialist midwives (56.5%) and
THRIVE research nurses (57.9%) were greater than
those for other midwives (38.8%) or voluntary/commu-
nity organisations (40.0%). No referrals received from so-
cial workers and other sources (a nursery and an early
childhood centre) resulted in recruited participants, but
the number of referrals from these sources was low.
Characteristics of recruited participants
Participant age, deprivation index (a measure of socio-
economic status), ethnicity, highest educational qualifi-
cation, employment status, smoking status and number
of known additional health and social care needs were
significantly different between participants recruited via
the three different strategies (all p < 0.01; Table 3). Par-
ticipants recruited from practitioner-led referrals tended
to be younger, to live in more deprived areas, have lower
educational qualifications, were less likely to be
employed and were more likely to be smokers than par-
ticipants recruited from researcher-led referrals or self-
referrals. A lower percentage of self-referred participants
was white ethnicity compared with the other groups.
While all recruited participants met the study eligibility
criteria, those recruited by practitioners had a higher
mean number of additional health and social care needs
(mean 3.8) versus those recruited by researchers (2.8) or
self-referred (2.6).
Reasons for non-participation in THRIVE
Among the 485 women who were referred but were not
recruited to the trial, 111 did not meet the eligibility cri-
teria, 365 did not consent to participate and 9 were du-
plicate referrals (Table 4). An additional three women
consented to participate but withdrew prior to random-
isation. The most common reasons for ineligibility were
being more than 30 weeks pregnant at referral (or
reached this stage before randomisation; 8.0%) or experi-
encing a miscarriage or termination of the pregnancy
(4.7%). The most common reasons for non-consent were
lack of interest in the study (21.0%), being non-
contactable (17.7%) or being too busy (13.0%).
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Table 3 Participant demographics based on recruitment strategy (randomised participants only)







Age at randomisation in years, mean (SD) 25.3 (5.9) 28.6 (6.3) 29.9 (7.4) <
0.001
SIMD quintile, n (%)
Q1 (most deprived area) 209 (67.0) 82 (52.2) 9 (69.2) <
0.001
Q2 54 (17.3) 20 (12.7) 0 (0)
Q3 29 (9.3) 16 (10.2) 0 (0)
Q4 10 (3.2) 9 (5.7) 1 (7.7)
Q5 (least deprived area) 10 (3.2) 29 (18.5) 3 (23.1)
Missing 0 (0) 1 (0.6) 0 (0)
Ethnicity, n (%)
White 298 (95.5) 145 (92.4) 10 (76.9) 0.001
Asian 4 (1.3) 8 (5.1) 1 (7.7)
Black 4 (1.3) 3 (1.9) 2 (15.4)
Others 3 (1.0) 0 (0) 0 (0)
Missing 3 (1.0) 1 (0.6) 0 (0)
Number of pregnancies, n (%)
1 142 (45.5) 69 (43.9) 4 (30.8) 0.755
2–3 103 (33.0) 54 (34.4) 5 (38.5)
4–5 40 (12.8) 25 (15.9) 3 (23.1)
6+ 27 (8.7) 9 (5.7) 1 (7.7)
Missing 0 (0) 0 (0) 0 (0)
Relationship status, n (%)
In a relationship 246 (78.8) 135 (86.0) 11 (84.6) 0.458
Separated 10 (3.2) 2 (1.3) 0 (0)
Single 48 (15.4) 19 (12.1) 2 (15.4)
Missing 8 (2.6) 1 (0.6) 0 (0)
Highest educational qualification, n (%)
None 52 (16.7) 16 (10.2) 1 (7.7) <
0.001
Secondary/vocational 176 (56.4) 54 (34.4) 5 (38.5)
Higher/A level/HNC/HND 42 (13.5) 30 (19.1) 0 (0)
Undergraduate degree 12 (3.8) 33 (21.0) 4 (30.8)
Postgraduate qualification 6 (1.9) 18 (11.5) 3 (23.1)
Other 5 (1.6) 1 (0.6) 0 (0)
Missing 19 (6.1) 5 (3.2) (0)
Employment status, n (%)
Currently employed 61 (19.6) 86 (54.8) 9 (69.2) <
0.001
Previously employed 96 (30.8) 20 (12.7) 3 (23.1)
Never employed 154 (49.4) 50 (31.8) 1 (7.7)
Missing 1 (0.3) 1 (0.6) 0 (0)
Smoking status, n (%)
Ex-smoker 102 (32.7) 52 (33.1) 4 (30.8) 0.001
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Table 3 Participant demographics based on recruitment strategy (randomised participants only) (Continued)







Non-smoker 84 (26.9) 69 (43.9) 7 (53.8)
Smoker 125 (40.1) 36 (22.9) 2 (15.4)
Missing 1 (0.3) 0 (0) 0 (0)
Number of known additional health and social care
needs, mean (SD)
3.8 (2.0) 2.8 (1.6) 2.6 (1.6) <
0.001
Q, quintile; SD, standard deviation; SIMD, Scottish Index of Multiple Deprivation
aOverall comparison across groups, using analysis of variance for continuous variables and chi-square for categorical variables
Table 4 Reasons for non-participation in THRIVE
Reason for non-participation n (%), N = 485
Did not meet eligibility criteria 111 (22.9)
Exclusion criteria as listed in the study protocol
More than 30 weeks pregnant prior to referral to triala 39 (8.0)
Miscarriage or termination 23 (4.7)
Participating in another trial of antenatal interventions 11 (2.3)
Not living in or receiving obstetric/maternity care from NHS GGC or A&A 11 (2.3)
Does not meet 1+ NHS GGC SNiPs criteria 6 (1.2)
Insufficient English to participate in research or engage in groups 6 (1.2)
Lack of capacity to consent to participation in research 4 (0.8)
A decision has already been made that their child will be removed at birth 1 (0.2)
Acute mental ill health 0
Homelessness to the extent of being non-contactable 0
Additional exclusion criteria
Not far enough through pregnancy to complete within the study period 7 (1.4)
Imprisoned after referral 2 (0.4)
Maternal death after referral 1 (0.2)
Did not consent to participation in the trial 365 (75.3)
Not interested in the study 102 (21.0)
Unable to contact 86 (17.7)
Too busy to participate 63 (13.0)
Failed baseline visitsb 56 (11.5)
Does not want to participate in research 32 (6.6)
Personal circumstances prevent participation 8 (1.6)
Does not want to attend group sessions 8 (1.6)
Already receiving sufficient support 6 (1.2)
Partner does not support participation 2 (0.4)
Illness/medical reasons prevent participation 1 (0.2)
Feels trial participation is stigmatising 1 (0.2)
Duplicate referral 9 (1.9)
A&A, Ayrshire and Arran; GGC, Greater Glasgow and Clyde; NHS, National Health Service; SNiPs, Special Needs in Pregnancy
aOr reached 30 weeks gestation before a baseline appointment and randomisation could be completed
bParticipant was not at home or did not answer the door when research staff visited for a scheduled appointment
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Resource and cost of recruitment
The overall cost of recruitment for THRIVE was £182,975,
equating to £377 per randomised participant (Table 5). The
cost of generating the 973 referrals was £128,185, which in-
cluded 4920 h of clinic time from research staff/nurses
across the recruitment period. The cost of converting refer-
rals into randomised participants was £54,790 (including
the costs of arranging 195 cancelled/rescheduled appoint-
ments, 96 appointments attended by research staff when
the participant was not home and 488 successfully com-
pleted appointments).
Discussion
Over 54months, 485 pregnant women with additional
health and social care needs were recruited to THRIVE,
reaching 97% of the target sample size, but requiring an
18-month funded extension. Recruitment to THRIVE
was slower than anticipated, with an average of 9.2 par-
ticipants recruited per month, compared with an original
estimate of approximately 20 per month. This was
largely due to slow recruitment at the start of the study
when the research team had limited resource due to
contractual issues, and to changes within the maternity
service contexts affecting the recruitment strategies.
THRIVE employed three main recruitment strategies,
which evolved throughout the study to address recruit-
ment difficulties and respond to the real-life challenges
of conducting an RCT of two complex interventions
with a hard-to-reach population. Although precise de-
tails of the recruitment methods may be specific to the
THRIVE study population, the key lessons and overall
strategies summarised in Table 6 and discussed below
are applicable to a wide range of RCTs, and particularly
those recruiting hard-to-reach populations or recruiting
within maternity settings.
Identify and engage with key referrer groups
Initially, a wide range of practitioners across health and
social care were targeted with engagement activities to
support recruitment to THRIVE. However, as study re-
cruitment progressed, it was found that specialist mid-
wives for women with additional health and social needs
had the highest referral rates per person among referring
practitioner groups and that women referred by these
specialist midwives were more likely to be recruited to
trial than women referred from other sources.
Characteristics of the role of specialist midwives that
may have made this a key referrer group for THRIVE in-
clude their expert knowledge about the THRIVE study
population (they almost exclusively see women with
additional health and social needs in pregnancy so would
require less time screening potential participants and
would see a higher proportion of patients eligible for the
study) and the fact they usually have a smaller caseload
but see women more regularly than other midwives (so
would therefore have more opportunity to discuss in-
volvement in the trial and are likely to be seen as a
trusted source of information by potential participants
as they are able to build a relationship with their patients
over time). It is also possible that specialist midwives
would have a greater interest in supporting THRIVE, as
the outcomes of the study could have direct implications
for the future care of their patients.
Other studies have also shown that identifying and en-
gaging with key referrer groups with expert knowledge
about the trial or target population are successful strat-
egies for trial recruitment [21, 22]. The importance of
involving practitioners in recruiting typically hard-to-
reach populations was demonstrated by the differences
in characteristics between those referred by practitioners
and other referral sources, with those referred by practi-
tioners tending to have higher levels of social disadvan-
tage and more additional health and social care needs. A
systematic review of recruitment difficulties in hard-to-
reach populations highlighted that mistrust of research
or researchers is a key reason for low response rates
Table 5 Resource and costs for recruitment
Cost of recruitment
Number of referrals received 973
Total cost of generating referrals £128,
185
Cost per referral £132
Number of randomised participants 485
Total cost of recruiting referred participants £54,790
Total cost of recruitment £182,
975
Cost per randomised participant £377
Resource for recruiting referred participants
Mean number of contacts required to arrange baseline
appointmentsa
2.3
Completed baseline appointments 488
Failedb baseline appointments 96
Cancelled/rescheduled baseline appointments 195
Additional baseline appointment to complete data
collection
6
aIncludes contact with referrals who were not recruited to the study
bParticipant was not at home or did not answer the door when research staff
visited for a scheduled appointment
Table 6 Key recruitment lessons for hard-to-reach populations
• Identify and engage with key referrer groups
• Use continuous and active recruitment strategies
• Ensure research strategies and resource are flexible to adapt to
changing circumstances and context
• Use study-specific trained recruitment staff (e.g. research nurses)
• Identify the most suitable setting in which to approach potential
participants
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[15], and a study of recruitment of pregnant women
found that the majority preferred to hear about a re-
search study from their healthcare provider who was
already seen as a trusted source of information [23].
Continuous and active recruitment strategies
Several previous studies have found that active recruit-
ment strategies, involving a high level of engagement
with research staff, have been most successful in recruit-
ing participants [23–26]. Active strategies for THRIVE
consisted of the presence of research staff in NHS clinics
and engagement meetings with stakeholders and refer-
ring practitioners.
The visibility of study research nurses in antenatal
clinics and their direct support in referring potential par-
ticipants appeared to be a key factor in driving recruit-
ment, with a positive correlation between numbers of
clinic visits and referrals. The continued presence of
THRIVE research nurses at clinics reduced the burden
of study recruitment on already busy healthcare profes-
sionals [27] and helped to develop good working rela-
tionships with midwives, engendering their continued
support throughout the 4-year recruitment period.
Other studies have also highlighted the importance of
building relationships and referrer buy-in to the success
of research study recruitment [23–25, 28].
Flexibility of research strategies and resource
Another key lesson from THRIVE is that recruitment
strategies for RCTs need to be flexible to reflect the real-
ities and changing contexts of complex studies over
time. During the THRIVE study, there were several
changes in the organisation of maternity services within
the study sites, resulting in the adjustment of the focus
and reach of engagement activities, particularly clinic
visits. Changes in the research staffing model to include
a large team of up to 11 research nurses helped the team
adapt to changes in maternity systems/contexts. The
benefit of employing a large team on flexible contracts,
mostly working part time, was that this gave flexibility to
cover a wide range of NHS clinics across both health
boards, even when clinics were held on the same day.
This vastly increased the clinic coverage for THRIVE,
resulting in an increase in referrals. Given the long dur-
ation of THRIVE recruitment, there were staff rotations
within NHS maternity services, and without regular up-
dates and clinic visits, new staff would not have been
aware of the study.
Study-specific trained research nurses
Another benefit of recruiting study-specific staff to sup-
port recruitment was that the research nurses were well
trained and had both expert knowledge about the study
and target population and time to discuss the study in
detail with potential participants. This aided research
nurses in generating referrals and resulted in a high con-
version rate of referral to recruited participant. Spending
time with participants and being able to discuss the
study in detail also helped build trust between the re-
search nurses and potential participants, which was cul-
tivated throughout the study by continuity between
recruitment, baseline and follow-up appointments,
where possible. Other studies using a similar approach,
with study-specific research staff to support recruitment
have also demonstrated the benefits of this [24, 29].
Identifying the most suitable setting in which to
approach potential participants
Identifying central sonography clinics as a suitable set-
ting in which to approach potential participants, and re-
search staff being granted access to these clinics,
resulted in a marked increase in THRIVE referral rates.
At this point, women would have confirmation that their
pregnancy was continuing, and it also provided an op-
portunity for research nurses to speak to women at a
time when they were not receiving other important in-
formation from their midwives about their pregnancy.
This may have allowed them more time to fully consider
whether they wanted to participate in THRIVE when the
study was raised at this point. This is supported by infor-
mation from interviews with referring practitioners from
THRIVE [27] and by qualitative data from another UK
trial recruiting pregnant women [30]. Sonography clinics
also tended to be quieter and provided a better atmos-
phere for speaking to women about the study.
Reasons for low referral rates
Although the strategies employed by THRIVE described
above did increase the rate of referral to the study over
time, the original estimate of recruiting 20 participants
per month (based on pilot study recruitment rate [31])
was not reached. At the start of the study, this could
partly be explained by resource issues, but may also be
due to an overestimate in the number of eligible women
who would be referred to the study, and/or an overesti-
mate in the number of referred women who would con-
sent to participate in the study.
An overestimation of the number of eligible partici-
pants who will be referred to a study is a common oc-
currence across RCTs [3]. Based on other literature,
potential reasons for under-referral may include health-
care professionals not being aware of the study or not
being confident in speaking to potential participants
about the study, healthcare professionals acting as gate-
keepers to decide whether or not to refer eligible
women, lack of time to discuss the study with potential
participants and competing interests with other studies
in similar populations running concurrently [30, 32–34].
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Low recruitment rates within THRIVE are unlikely to
be due to a low referral conversion rate, as the reported
conversion rate in THRIVE (approximately 50%) was
generally similar [35] or higher [11, 36] than other stud-
ies in similar hard-to-reach populations within maternity
settings, and reasons for non-participation were similar.
The provision of £15 shopping vouchers for completion
of study assessments may be one reason for the relatively
successful conversion to recruited participants, as previ-
ous studies have shown that providing a small, but guar-
anteed, monetary compensation for time is most
successful in boosting recruitment to trials, and also aids
retention in longitudinal studies [37].
Cost of recruitment
The total cost of recruitment for THRIVE was £182,975,
reflecting approximately 13% of the total study budget,
and equating to £377 to recruit each randomised partici-
pant. These costs are within the range reported by other
studies that employed similar recruitment strategies with
a combination of practitioner-led, researcher-led and
self-referrals [26, 29].
Some other studies have found passive methods of re-
cruitment more cost-effective, with mail-outs, posters
and newspaper advertisements generating high referral
rates at a lower cost than researcher- or practitioner-led
approaches [38–41]. However, these studies were not
recruiting hard-to-reach populations, and for the
THRIVE study population, passive approaches (i.e. ad-
vertisements for self-referral) were less successful than
active approaches (i.e. approach by a practitioner or re-
search staff), highlighting the need for recruitment strat-
egies to consider the study population as well as the
cost.
In addition to the cost of recruitment, the persistence
needed to contact and arrange appointments with par-
ticipants from hard-to-reach populations should not be
underestimated and needs to be factored in when aiming
to recruit a population that is less likely to engage with
research and who may have complex lives with many
other competing priorities.
Limitations
A key limitation is that this analysis was based on the re-
ferrer name provided on each referral form, but there is
likely to have been an overlap between the strategies.
For example, some women may have discussed the study
initially with a midwife, but then completed the referral
procedure with a member of the research staff. This
meant that in some cases, it was difficult to distinguish
referrals from the three recruitment strategies in order
to accurately quantify the number of referrals generated
and the cost of individual strategies.
Limitations to the cost analysis include that research
staff’s time spent on recruitment and contacting partici-
pants for baseline assessment appointments was esti-
mated and may be subject to recall bias, and only
research-specific costs were included in the analysis (the
NHS support costs of practitioner time to speak to po-
tential participants about the study were not deter-
mined). Therefore, the values presented here are an
underestimate of the total costs of participant
recruitment.
A limitation of the recruitment process for THRIVE
was that among referred women who expressed disinter-
est in participating, the exact reason for the lack of inter-
est was not probed. This information would have been
useful to provide a better picture of why some members
of socially disadvantaged groups are harder to reach in
research.
Conclusion
Three different recruitment strategies were employed
during the THRIVE study: practitioner-led, researcher-
led and self-referral. Major factors that contributed to
recruitment included identifying and working closely
with key groups of referrers, establishing a large flexible
workforce to enable recruitment activities to adapt to
changes in maternity settings/policies throughout the
study period and identifying the most appropriate time
and setting at which to discuss recruitment to the study.
There was a clear correlation throughout the study be-
tween the research staff time/resource available for re-
cruitment activities and the number of referrals received
each month.
While the strategies used in THRIVE are largely gen-
eralisable to other hard-to-reach populations, by target-
ing women during pregnancy, THRIVE was able to
focus recruitment strategies around an NHS maternity
context and target women at a time in their life course
when intervention may be more welcome. At other
times, and in non-NHS settings, social worker, commu-
nity group and charity engagement would be important
in order to recruit a similar population, and while the
overarching strategies described here will be relevant,
the method of implementing these strategies is likely to
need to be adapted to different contexts.
The recruitment challenges reported in the THRIVE
study are not uncommon, particularly when working
with hard-to-reach populations and on studies with a
long duration during which the study setting and con-
text may evolve. They reflect the need for recruitment
strategies to be able to anticipate and adapt to real-
world challenges.
Abbreviations
A&A: Ayrshire and Arran; GGC: Greater Glasgow and Clyde; GP: General
practitioner; NHS: National Health Service; RCT: Randomised controlled trial;
MacLachlan et al. Trials          (2021) 22:402 Page 13 of 15
SNiPs: Special Needs in Pregnancy; THRIVE: Trial for Healthy Relationship
Initiatives for the Very Early years
Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s13063-021-05348-9.
Additional file 1:. Variables and assumptions for calculating the cost of
recruitment to THRIVE.
Acknowledgements
We are grateful to the professionals who referred women to THRIVE and to
the 485 women who agreed to participate. Thank you to NHS Greater
Glasgow and Clyde, NHS Ayrshire & Arran and NHS Lanarkshire for
supporting THRIVE, and to NHS Greater Glasgow and Clyde for sponsoring
the research. The Scottish Mental Health Research Network provided support
with recruitment, and the MRC/CSO Social and Public Health Sciences Unit,
University of Glasgow, created a supportive environment to conduct the
research and were supportive of Dr. Marion Henderson’s use of time
regarding THRIVE via MRC/CSO Quinquennial funding relating to both the
Social Relationships and Health Improvement Programme and Settings and
Organisations Programme (funding codes: MC_UU_12017-11,
MC_UU_12017-12, SPHSU11 and SPHSU12). We are also grateful for the
support of our team of research staff, research nurses, the THRIVE co-
investigators and the Public Health Research Facility at the MRC/CSO Social
and Public Health Sciences Unit. Finally, thank you Professor Philip Wilson,
Professor Danny Wight, Dr. Katie Buston and Dr. Rosaleen O’Brien who have
supported with reviewing and revising of this publication.
Authors’ contributions
As the chief investigator of THRIVE, MH proposed the original study concept
and led the development of the concept and the final THRIVE study design.
All authors were actively involved in the recruitment of THRIVE participants
and collected the data used for this analysis. AM and KC conducted the
analyses and developed the first draft of the manuscript. All authors have
been involved in revising the manuscript for intellectual content, have given
final approval of the version to be published and agree to be accountable
for all aspects of the work.
Funding
THRIVE was funded by the National Institute for Health Research Public
Health Research Programme (PHR Project: 11/3002/01). The views expressed
are those of the authors and not necessarily those of the NHS, the NIHR or
the Department of Health and Social Care. Intervention Subvention Funding
was provided by the Chief Scientist Office and Scottish Government
(GN12KH589 THRIVE). Neither the trial funders nor sponsor (NHS Greater
Glasgow and Clyde Health Board [Reference GN12KH589]) was involved in
the implementation of the study design or the analysis of the data. However,
the sponsor did have an active role in the delivery of the interventions,
through employing and managing group facilitators. The sponsor was also
the grant holder of the subvention funding, granted by the Chief Scientist
Office and the Scottish Government to deliver the groups. All trial
documentation was submitted to and approved by the sponsor prior to use,
as it was delivered to NHS patients. Likewise, permission was sought from
the trial funders prior to any public engagement regarding the trial including
conference presentations or academic articles.
Availability of data and materials
The datasets analysed during the current study are available from the
corresponding author on reasonable request.
Declarations
Ethics approval and consent to participate
Ethical consent was granted by NHS West of Scotland Research Ethics
Committee (13/WS/0163, 21 August 2013). Informed written consent was
obtained from all participants. Participants could withdraw from the study at
any point without giving a reason; however, any reasons that are given were
recorded and monitored. Participants provided consent to participate in the




The authors declare that they have no competing interests.
Author details
1MRC/CSO Social and Public Health Sciences Unit, University of Glasgow,
Berkeley Square, 99 Berkeley Street, Glasgow G3 7HR, Scotland. 2Institute of
Health and Wellbeing, Level 4, Academic CAMHS, Yorkhill Hospital, University
of Glasgow, Dalnair Street, Glasgow G3 8SJ, Scotland. 3School of Health
Sciences, University of Dundee, 11 Airlie Place, Dundee DD1 4HJ, Scotland.
4Scottish Children’s Reporter Administration, 10-20 Bell Street, Glasgow G1
1LG, Scotland. 5Social Work and Social Policy, University of Strathclyde, Lord
Hope Building, 141 St James Road, Glasgow G4 OLT, Scotland.
Received: 27 July 2020 Accepted: 1 June 2021
References
1. Odgaard-Jensen J, Vist GE, Timmer A, Kunz R, Akl EA, Schunemann H, et al.
Randomisation to protect against selection bias in healthcare trials.
Cochrane Database Syst Rev. 2011(4):Mr000012.
2. Cochrane AL. Effectiveness & efficiency: random reflections on the health
services: Nuffield Trust; 1972.
3. McDonald AM, Knight RC, Campbell MK, Entwistle VA, Grant AM, Cook JA,
et al. What influences recruitment to randomised controlled trials? A review
of trials funded by two UK funding agencies. Trials. 2006;7:9.
4. Sully BG, Julious SA, Nicholl J. A reinvestigation of recruitment to
randomised, controlled, multicenter trials: a review of trials funded by two
UK funding agencies. Trials. 2013;14(1):166. https://doi.org/10.1186/1745-621
5-14-166.
5. Toerien M, Brookes ST, Metcalfe C, de Salis I, Tomlin Z, Peters TJ, et al. A
review of reporting of participant recruitment and retention in RCTs in six
major journals. Trials. 2009;10(1):52. https://doi.org/10.1186/1745-6215-10-52.
6. Treweek S, Lockhart P, Pitkethly M, Cook JA, Kjeldstrom M, Johansen M,
et al. Methods to improve recruitment to randomised controlled trials:
Cochrane systematic review and meta-analysis. BMJ Open. 2013;3(2):
e002360.
7. Bower P, Brueton V, Gamble C, Treweek S, Smith CT, Young B, et al.
Interventions to improve recruitment and retention in clinical trials: a survey
and workshop to assess current practice and future priorities. Trials. 2014;
15(1):399. https://doi.org/10.1186/1745-6215-15-399.
8. Krzywinski M, Altman N. Power and sample size. Nature Methods. 2013;
10(12):1139–40. https://doi.org/10.1038/nmeth.2738.
9. Altman DG. Statistics and ethics in medical research: III how large a sample?
Br Med J. 1980;281(6251):1336–8. https://doi.org/10.1136/bmj.281.6251.1336.
10. Huynh L, Johns B, Liu SH, Vedula SS, Li T, Puhan MA. Cost-effectiveness of
health research study participant recruitment strategies: a systematic review.
Clinical Trials. 2014;11(5):576–83. https://doi.org/10.1177/1740774514540371.
11. Barnes J, Stuart J, Allen E, Petrou S, Sturgess J, Barlow J, et al. Results of the
First Steps Study: a randomised controlled trial and economic evaluation of
the Group Family Nurse Partnership (gFNP) programme compared with
usual care in improving outcomes for high-risk mothers and their children
and preventing abuse. Public Health Research. 2017;5(9).
12. Marcellus L. Are we missing anything? Pursuing research on attrition. Can J
Nurs Res. 2004;36(3):82–98.
13. Foy R, Parry J, Duggan A, Delaney B, Wilson S, Lewin-Van Den Broek NT,
et al. How evidence based are recruitment strategies to randomized
controlled trials in primary care? Experience from seven studies. Fam Pract.
2003;20(1):83–92. https://doi.org/10.1093/fampra/20.1.83.
14. Marmot M, Friel S, Bell R, Houweling TAJ, Taylor S. Closing the gap in a
generation: health equity through action on the social determinants of
health. Lancet. 2008;372(9650):1661–9. https://doi.org/10.1016/S0140-673
6(08)61690-6.
15. Bonevski B, Randell M, Paul C, Chapman K, Twyman L, Bryant J, et al.
Reaching the hard-to-reach: a systematic review of strategies for improving
health and medical research with socially disadvantaged groups. BMC
MacLachlan et al. Trials          (2021) 22:402 Page 14 of 15
Medical Research Methodology. 2014;14(1):42. https://doi.org/10.1186/14
71-2288-14-42.
16. Nicholson LM, Schwirian PM, Klein EG, Skybo T, Murray-Johnson L, Eneli I,
et al. Recruitment and retention strategies in longitudinal clinical studies
with low-income populations. Contemp Clin Trials. 2011;32(3):353–62.
https://doi.org/10.1016/j.cct.2011.01.007.
17. UyBico SJ, Pavel S, Gross CP. Recruiting vulnerable populations into
research: a systematic review of recruitment interventions. J Gen Inter Med.
2007;22(6):852–63. https://doi.org/10.1007/s11606-007-0126-3.
18. Hindmarch P, Hawkins A, McColl E, Hayes M, Majsak-Newman G, Ablewhite
J, et al. Recruitment and retention strategies and the examination of
attrition bias in a randomised controlled trial in children’s centres serving
families in disadvantaged areas of England. Trials. 2015;16(1):79. https://doi.
org/10.1186/s13063-015-0578-4.
19. Henderson M, Wittkowski A, McIntosh E, McConnachie A, Buston K, Wilson P,
et al. Trial of healthy relationship initiatives for the very early years (THRIVE),
evaluating Enhanced Triple P for Baby and Mellow Bumps for those with
additional social and care needs during pregnancy and their infants who are
at higher risk of maltreatment: study protocol for a randomised controlled trial.
Trials. 2019;20(1):499. https://doi.org/10.1186/s13063-019-3571-5.
20. Glasgow Child Protection Committee. Inter-agency procedural guidance for
vulnerable women during pregnancy 2008 [Available from: https://www.gla
sgowchildprotection.org.uk/CHttpHandler.ashx?id=12921&p=0. Accessed 1
July 2020].
21. Gul RB, Ali PA. Clinical trials: the challenge of recruitment and retention of
participants. J Clin Nurs. 2010;19(1-2):227–33. https://doi.org/10.1111/j.1365-2
702.2009.03041.x.
22. Howard LM, Kumar R, Thornicroft G. Psychosocial characteristics and needs
of mothers with psychotic disorders. Br J Psychiatry. 2001;178(5):427–32.
https://doi.org/10.1192/bjp.178.5.427.
23. Sutton EF, Cain LE, Vallo PM, Redman LM. Strategies for successful
recruitment of pregnant patients into clinical trials. Obstet Gynecol. 2017;
129(3):554–9. https://doi.org/10.1097/AOG.0000000000001900.
24. Huntington C, Newton JT, Donaldson N, Liossi C, Reynolds PA, Alharatani R,
et al. Lessons learned on recruitment and retention in hard-to-reach families
in a phase III randomised controlled trial of preparatory information for
children undergoing general anaesthesia. BMC oral health. 2017;17(1):122.
https://doi.org/10.1186/s12903-017-0411-4.
25. Peckham E, Arundel C, Bailey D, Callen T, Cusack C, Crosland S, et al.
Successful recruitment to trials: findings from the SCIMITAR+ Trial. Trials.
2018;19(1):53. https://doi.org/10.1186/s13063-018-2460-7.
26. Raynor HA, Osterholt KM, Hart CN, Jelalian E, Vivier P, Wing RR. Evaluation of
active and passive recruitment methods used in randomized controlled
trials targeting pediatric obesity. International Journal of Pediatric Obesity.
2009;4(4):224–32. https://doi.org/10.3109/17477160802596189.
27. O’Brien R, Buston K, Wight D, Henderson M. Contextual factors influencing
the recruitment of mothers-to-be with additional care needs to a
randomised controlled trial. Manuscript in draft.
28. Salazar A, Tolivaisa S, Allard D, Bishop TS, Bousleiman S, Clark K, et al. What
we have learned about best practices for recruitment and retention in
multicenter pregnancy studies. Seminars in Perinatology. 2016;40(5):321–7.
https://doi.org/10.1053/j.semperi.2016.03.010.
29. Redmond NM, Hollinghurst S, Costelloe C, Montgomery AA, Fletcher M,
Peters TJ, et al. An evaluation of the impact and costs of three strategies
used to recruit acutely unwell young children to a randomised controlled
trial in primary care. Clinical Trials. 2013;10(4):593–603. https://doi.org/10.11
77/1740774513494503.
30. Stuart J, Barnes J, Spiby H, Elbourne D. Understanding barriers to involving
community midwives in identifying research participants; experience of the
first steps randomised controlled trial. Midwifery. 2015;31(8):779–86. https://
doi.org/10.1016/j.midw.2015.04.011.
31. White J, Thompson L, Puckering C, Waugh H, Henderson M, MacBeth A,
et al. Antenatal parenting support for vulnerable women: an exploratory
randomised controlled trial of mellow bumps versus chill-out in pregnancy
or care as usual. Br J Midwifery. 2015;23(10):724–32. https://doi.org/10.12
968/bjom.2015.23.10.724.
32. Borschmann R, Patterson S, Poovendran D, Wilson D, Weaver T. Influences
on recruitment to randomised controlled trials in mental health settings in
England: a national cross-sectional survey of researchers working for the
Mental Health Research Network. BMC Med Res Methodol. 2014;14(1):23.
https://doi.org/10.1186/1471-2288-14-23.
33. Howard L, de Salis I, Tomlin Z, Thornicroft G, Donovan J. Why is recruitment
to trials difficult? An investigation into recruitment difficulties in an RCT of
supported employment in patients with severe mental illness. Contemp
Clin Trials. 2009;30(1):40–6. https://doi.org/10.1016/j.cct.2008.07.007.
34. Johnson AM, Jones SB, Duncan PW, Bushnell CD, Coleman SW, Mettam LH,
et al. Hospital recruitment for a pragmatic cluster-randomized clinical trial:
lessons learned from the COMPASS study. Trials. 2018;19(1):74. https://doi.
org/10.1186/s13063-017-2434-1.
35. Robling M, et. al. The Building Blocks Trial https://www.cardiff.ac.uk/__data/a
ssets/pdf_file/0009/504729/Building-Blocks-Full-Study-Report.pdf. 2014 [
36. Poston L, Bell R, Briley AL, Godfrey KM, Nelson SM, Oteng-Ntim E, et al.
Improving pregnancy outcome in obese women: the UK Pregnancies Better
Eating and Activity randomised controlled Trial. Programme Grants for
Applied Research. 2017;5(10).
37. Henderson M, Wight D, Nixon C, Hart G. Retaining young people in a
longitudinal sexual health survey: a trial of strategies to maintain
participation. BMC Med Res Methodol. 2010;10(1):9. https://doi.org/10.11
86/1471-2288-10-9.
38. Butt DA, Lock M, Harvey BJ. Effective and cost-effective clinical trial
recruitment strategies for postmenopausal women in a community-based,
primary care setting. Contemp Clin Trials. 2010;31(5):447–56. https://doi.
org/10.1016/j.cct.2010.06.003.
39. Beaton SJ, Sperl-Hillen JM, Worley AV, Fernandes OD, Baumer D, Hanson
AM, et al. A comparative analysis of recruitment methods used in a
randomized trial of diabetes education interventions. Contemp Clin Trials.
2010;31(6):549–57. https://doi.org/10.1016/j.cct.2010.08.005.
40. Schroy PC 3rd, Glick JT, Robinson P, Lydotes MA, Heeren TC, Prout M, et al.
A cost-effectiveness analysis of subject recruitment strategies in the HIPAA
era: results from a colorectal cancer screening adherence trial. Clinical trials
(London, England). 2009;6(6):597–609.
41. Dew A, Khan S, Babinski C, Michel N, Heffernan M, Stephan S, et al.
Recruitment strategy cost and impact on minority accrual to a breast
cancer prevention trial. Clinical trials (London, England). 2013;10(2):292–9.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
MacLachlan et al. Trials          (2021) 22:402 Page 15 of 15
